In these proceedings, we discuss the parallax and proper motion measurements towards 43 highmass star forming regions in the Scutum spiral arm. These observations were conducted with the Very Long Baseline Array within the framework of the Bar and Spiral Structure Legacy (BeSSeL) survey. The pitch angle of the spiral arm was found to be 18.6 • ± 2.9 • , which is much larger than in other spiral arms. In this arm, many sources have large peculiar motions, especially a group between l=29 • and 32 • which shows ordered motion > 25 km s −1 towards the Galactic Center.
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Introduction
Due to our position in the Milky Way, we still do not know the exact shape of our Galaxy. de Vaucouleurs (1970) identified it as a spiral galaxy with a bar, however, the number and exact position of the spiral arms as well as the shape of the bar are still under debate. To pinpoint the spiral arms, we have to reliably measure their distances at a number of positions along the arms. Maser sources located in high-mass star forming regions (HMSFRs) within the arms are ideal targets to determine trigonometric parallaxes with high astrometric accuracy, using Very Long Baseline Interferometry (VLBI) observations.
Over the past eight years, the Bar and Spiral Structure Legacy (BeSSeL Brunthaler et al., 2011) survey, an NRAO Very Long Baseline Array (VLBA) key science project, has measured the distances to over 100 HMSFRs across the Galaxy Sato et al., 2014; Wu et al., 2014; Choi et al., 2014; Sanna et al., 2014; Hachisuka et al., 2015) . In these proceedings, we will discuss recent astrometric results for maser sources in the Scutum spiral arm.
The Scutum arm is the second spiral arm from the Sun towards the Galactic Center, located between the Sagittarius (Rygl et al., 2019) and the Norma arms. Strong condensations in longitudevelocity plots in neutral hydrogen and CO observations lead to the identification of this arm (Shane, 1972; Cohen et al., 1980; Dame et al., 1986 Dame et al., , 2001 . First parallax observations towards maser sources in this arm were published by Sato et al. (2014) for 16 sources. Now, parallaxes for 43 sources are available and will be published in Immer et al. (2019, subm.) and Li et al. (2019, in prep.) .
Observations
Multi-epoch phase-referenced VLBA observations were carried out towards 43 sources in three maser transitions: 6.7 GHz CH 3 OH, 12.2 GHz CH 3 OH, and 22 GHz H 2 O. For the methanol masers, four observing epochs are spread over one year to optimally sample the peaks of the sinusoidal parallax signature in right ascension and minimize the correlation between the linear proper motion and the sinusoidal parallax contribution. Since water maser spots can be shorter lived than a year, two additional epochs are included for this maser type. As position reference for the maser targets, compact background sources from the ICRF2 catalog (Fey et al., 2015) and a dedicated VLBA survey (Immer et al., 2011) were observed.
Two correlation passes were conducted, one for the continuum and one for the line data. The frequency resolution of the line data was 8, 16 or 32 kHz, depending on the year in which the targets were observed. This corresponds to a velocity resolution of less than 1.5 km s −1 for all three maser groups. A detailed description of the observational setup and the data reduction and calibration procedures of the BeSSeL survey can be found in Reid et al. (2009) .
The calibrated data was then imaged, and the positions of the maser spots and quasars were measured. For each maser, different numbers of maser spots were selected for the parallax and proper motion fitting. The fitting was conducted on the positional differences between the maser spots and the quasars, using a combination of a linear proper motion and a sinusoidal parallax component. In the combined fit of all maser spots of a target maser, we allowed for different proper motion values of each spot to account for internal motions in the star forming regions.
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Maser astrometry in the Scutum spiral arm Katharina Immer Figure 1 shows an example of a parallax fit for the source G29.98+0.10. The parallax of this source is (0.156 ± 0.010) mas, corresponding to a distance of (6.41 +0.44 −0.39 ) kpc from the Sun. For the proper motion, we obtain µ x = (−1.39 ± 0.03) mas yr −1 and µ y = (−3.49 ± 0.20) mas yr −1 . The BeSSeL masers are assigned to a spiral arm by associating their host HMSFR with molecular clouds in the CO Galactic plane survey of Dame et al. (2001) . Those clouds are then connected to a spiral structure in l − v space. In plan view plots of the Milky Way, these sources then tend to trace out continuous arcs that are identified as individual spiral arms. In Fig. 2a , we plot the positions of all 43 maser sources in such a plan view plot. The error bars show the distance uncertainty of each source. The spiral arm is traced between l=6 • and 33 • . The sources cover distances between 2 and 10 kpc from the Sun.
Results
To measure the pitch angle, the inclination of the spiral arm to the direction of Galactic rotation, we fitted the spiral arm with a log-periodic model. In logarithmic arms, the pitch angle is constant. Sato et al. (2014) measured a pitch angle of 19.8 • ± 3.1 • for 16 sources in the Scutum
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arm. Re-fitting the 43 sources, we yield a value of 18.6 • ± 2.9 • which is consistent with the previous value. The two pitch angle models are overlayed on the plan view plot in Fig. 2b . The pitch angle of the Scutum arm is much larger than measured in other spiral arms of the Galaxy which range between 7 • and 15 • (Xu et al., 2013; Choi et al., 2014; Wu et al., 2014; Hachisuka et al., 2015) . The parallax observations do not only yield the distances to the sources but also their proper motion. Applying a Galactic rotation model (Reid et al., 2014, Univ fit) , we can transform the three-dimensional motions of the masers to a reference frame that rotates with the Galactic disk. These peculiar motion vectors are plotted in Fig. 3 . Fourteen sources in the arm have absolute peculiar motion larger than 20 km s −1 (right panel of Fig. 3 ). From these, two groups of masers show similarly oriented peculiar motion vectors. However, it is not clear yet if these sources were accelerated by the same astrophysical event. 
